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Introduction
The Permian rocks of western Texas contain prob¬ ably the largest and most diversified Permian brachipod fauna in the world, numbering nearly 1000 species in more than 200 genera. Strata ex¬ posed in the many small mountain ranges in the "trans-Pecos" area have come to be regarded as the standard for Permian correlations in all of North America, and therefore have been the subject of in¬ tensive study by many geologists. Pioneer work by G. H. Girty (1909) and P. B. King (1948) and R. E. in the Glass Mountains has made these two ranges preeminent as type sections. The brachiopods of this area have been the sub¬ ject of study by the present writers for many years. Brachiopod workers, other paleontologists, and stratigraphers have learned of this study and have become acquainted with the quality of much of the silicified material through the media of lectures, preliminary notes, formal and informal field trips, visits to the U. S. National Museum, and personal conversations. Therefore, it seems advisable to es¬ tablish some of the new taxa that will be described more fully later, to make available names that al¬ ready are informally current, and to name common genera that are important to discussions of age and correlation. This avoids the awkward necessity of referring to unnamed taxa in shorter discussions of 1 stratigraphy, age, and correlation such as those al¬ ready presented by Grant (1964, 1966) .
This paper establishes about half of the genera that we expect to describe as new from this area. A few of these are based upon species already de¬ scribed in the literature, most are based on new species. Those that remain to be established are rel¬ atively rare or of lesser importance to considera¬ tions of stratigraphic relationships. In addition, we have taken this opportunity to discuss the taxo¬ nomic position of the genus Cooperina, recently es¬ tablished by H. Termier, G. Termier, and Pajaud (1967) , rather than delay it and thus risk having what we consider an erroneous interpretation be¬ come "fossilized" in the literature.
Occurrences are given in the most recently adopted stratigraphic terminology by P. B. King (1948) , Ross (1959) , and Grant (1964, 1966) , but older equivalent names are men¬ Stehli (1954, p. 298, pi. 17: figs. 19-23 Dunbar and Condra (1932, p. 150, pi. 19: figs. 1-3, 5-7).
Types.-Lectotype YPM S2166a (Dunbar and Condra, 1932, pi. 19: fig. 1 Locality.-USNM 701k, Glass Mountains.
Remarks.-This is the largest species of the ge¬ nus, distinguished by its flared pedicle valve margin and relatively thin shell walls. Of described species that belong to this genus, A. magna differs from Teguliferina? teguliferoides Stehli, 1954 (not R. E. King, 1931 , in its large size, thinner shell, and somewhat fewer and more slender rhizoid spines.
Agelesia Cooper and Grant, new genus
Plate 5: ficures 30, 31
Diagnosis.-Small, triangular aulostegid with dorsal valve pitted but not spinose; pedicle valve with narrow hinge and strong muscle callosity; bra¬ chial valve with thickened adductor scars but widely bilobed cardinal process. This genus is simi¬ lar to Girlasia De Gregorio, 1930 , in possessing a widely bilobed cardinal process but differs in hav¬ ing thick rhizoid spines on the ears and lateral slopes and the interarea vestigial or absent.
Type-species.^-Aulosteges triagonalis R. E. King (1931, p. 94, pi. 27: figs, la, b Brachial valve thin, located three-fifths to two-thirds the length from the apex; surface finely spinose. Shell large, about as long as wide, but ears ex¬ tended. Ornament semireticulate, visceral discs of both valves crossed by strong costellae and closely spaced concentric undulations; trails of both valves costellate. Halteroid spines in tufts above ears; thin body spines abundant on trail and visceral disc; sulcus shallow or absent.
Pedicle valve interior with diductor marks broadly flabellate; adductor marks moderately thick¬ ened. Brachial valve interior with cardinal process short but wide and thick, supported by secondary median ridge connected to breviseptum; adductor marks strongly dendritic but not much thickened. Remarks.-This species is smaller than the other known species of the genus, Marginifera? whitei R. E. , and has less uniform costae and much less distinct concentric wrinkling of both valves. Thamnosia Remarks.-Petasmaia is readily recognized by its narrowed posterior and is distinguished from other lyttoniaceans in the Glass Mountains (except Coscinophora) by the presence of the dental plates and the strong, oblique loops. It differs from Coscinophora, which also has dental plates, in not having beaded loops. Remarks.-The intercalated and bifurcated cos¬ tae resemble those of Fascicosta Stehli (1955) , which was based on the species Rhynchonella? longaeva Girty (1909) from the Capitan Limestone. Stehli's specimens and others from the Getaway Limestone Member of the Cherry Canyon Forma¬ tion, however, are not the same as Girty's specimens. Because Stehli chose Girty's species as the type, it remains the basis for the genus Fascicosta, and the name Divaricosta is herein introduced for the Getaway species that differs from F. longaeva in the generic characters of large and con¬ junct deltidial plates, undivided hinge plate, and merely a low median ridge rather than a well-de¬ fined median septum in the brachial valve. Outline bluntly subtrigonal to subpentagonal; uniplicate commissure with low fold beginning in¬ conspicuously. Costae strong, narrow, ropelike, be¬ ginning at beaks, numbering 3-5 on fold, 6-9 on each flank at anterior of adults, having increased from few at beaks by intercalation and bifurcation. Pedicle valve beak short, slightly attenuate; delthyrium wide, nearly completely closed by large, thick, conjunct deltidial plates, leaving small subapical foramen; brachial valve moderately convex, with slightly flattened or indented umbonal region. Pedicle valve interior with strong tusklike hinge teeth continuous with nearly vertical dental plates. Brachial valve interior with hinge plate large, semi¬ circular, undivided, bounded laterally by deep, wide, strongly corrugated hinge sockets leaving high thin outer socket ridges; crural bases vertical, extending as keels along underside of hinge plate; median ridge thick, rounded, extending one-fourth to one-fifth length of valve. Remarks.-Externally and in the pedicle valve this genus resembles Wellerella, but the brachial valve has fundamental differences. Pontisia has the inner hinge plate completely unsupported, with no trace of a median septum (only a low ridge through the muscle area) . In gerontic adults the ridge is augmented by secondary shell material to form a boss beneath the hinge plate, but this is not high enough to be mistaken for a true septum.
Its differences from Tautosia are in the absence of a median septum in the brachial valve and in some external features such as its weaker costae and its normally depressed median costa of the fold. Locality.-USNM 702c, Glass Mountains.
Remarks.-This species is characterized primar¬ ily by its strongly convex brachial valve, broad but closely crowded costae, smooth beaks and umbonal regions. Three previously published species are as-signed to Pontisia: Pugnoides mesicostalis Girty (1909) , Camerophoria swalloviana Shumard (1859) (but not the species called "Pugnax" or ''Pug¬ noides" swalloviana by R. E. King, 1931, or Hall and Clarke, 1894) , and Wellerella nanas Stehli (1954) .
Pontisia stehlii differs from P. mesicostalis (Girty) in its smaller size, more bulbous shape, and fewer, broader costae. It differs from P. swalloviana (Shumard) in its inflated or flattened (not de¬ pressed) umbonal regions, stronger costae, and internally by its well-developed dental plates. It is larger than P. nanas (Stehli) , is transverse rather than anteriorly narrowed, and lacks the depressed median costa of the fold.
Strigirhynchia Cooper and Grant, new genus
Diagnosis. -Medium-sized rhynchonellaceans, uniplicate with costae covering entire surface, with strong dental plates and complete hinge plate sup¬ ported by a high median septum. In the latter respect it is unlike Allorhynchus Weller, which it resembles externally. Dorsal valve with depressed to concave umbo.
Type-species.-Rhynchonella? indentata Shum¬ ard (1859, p. 393) ; Girty (1909, p. 321, pi. 15: figs. 20a-c Remarks.-This genus resembles Wellerella Dun¬ bar and Condra externally, but differs in its strong median septum in the brachial valve. The new genus Phrenophoria (described above) also retains a high median septum, but Tautosia is distin¬ guished by its angularly costate anterior and its ex¬ ternal resemblance to Wellerella, whereas Phreno¬ phoria more nearly resembles Leiorhynchus ex¬ ternally. Large for genus, outline transversely triangular; fold high, terminating abruptly at anterior; sulcus deep, beginning farther forward than fold. Costae strong, angular, normally numbering about 5 on fold, 5-7 on each flank, with nearly concordant crests. Pedicle valve beak elongate, may have low median crest, sharp beak ridges; foramen mesothyrid; apex of brachial valve curved beneath deltidial plates of pedicle beak.
Pedicle valve interior with strong dental plates; muscle area beginning anterior to dental plates.
Brachial valve interior with undivided hinge plate bounded by deep, elongated, corrugated hinge sock¬ ets; crura strongly curved but only slightly twisted; median septum high, with muscle area beginning on floor about midway along septum. Stehli, 1954) . Tautosia fastigiata differs from Girty's P. elegans in its stronger costae, of which the median one in the fold is not depressed. It differs from T. magnisepta (Stehli) in its larger size, more transverse outline', stronger and more numerous costae, and lack of a depressed median costa. It is distinguished from T. shumardiana (Girty) (not R. E. King) in its costae that are everywhere stronger, and strikingly more numerous on the flanks, and its convex rather than flattened brachial umbonal area.
Superfamily SPIRIFERACEA King, 1846 Lepidospirifer Cooper and Grant, new genus Diagnosis.-Most nearly resembling Neospirifer Frederiks, but with costellae only weakly fasciculate and much finer; raised growth laminae on crests of costellae give a tiled-roof appearance. The pedicle valve beak is relatively straight, with a well-de¬ veloped apical plate and a high internal myophragm.
Type-species.-Lepidospirifer angulatus Cooper and Grant, new species.
Remarks.-The tiled-roof appearance of the raised growth laminae also is seen on some species of Neospirifer; it is not, in itself, the diagnostic dif¬ ference between the genera, which is the multicostellate exterior. This feature is, however, more con¬ sistent in species of Lepidospirifer and covers the entire shell in some. In others the scaly raised lami¬ nae begin farther forward, possibly having been re¬ moved by abrasion of the posterior parts of the shell. Lepidospirifer Shell transverse, with rounded hinge extremities; widest just anterior to hinge. Costellae fine, num¬ bering about 7 in 5 mm, bundled sporadically into indistinct fascicles that tend to die out anteriorly; raised growth laminae present over most of shell.
Both valves deep, fold and sulcus beginning at beaks; sulcus extended at anterior to form long tongue extending into strongly angular fold at mar¬ gin.
Pedicle valve interior with small teeth and broad dental ridges supported by short dental plates; myophragm extending to near midvalve; muscle marks weakly impressed. Brachial valve interior with strong socket ridges, small cardinal process, and broad concave hinge plate.
Types.-Holotype USNM 152940. Diagnosis.-Shell small, conical, very strongly punctate; punctae expanding toward exterior, re¬ ducing shell to mere network, effectively obscuring most growth laminae. Fold transversely rounded, with convex profile, lateral plications low and rounded. Pedicle valve interior with high median septum typical of spiriferinaceans, apical end bur¬ ied in a secondary shell, anterior edge concave for¬ ward; dental plates short.
Type-species.-Sarganostega transversalis Cooper and Grant, new species.
Remarks.-Sarganostega is characterized primar¬ ily by its very coarse external punctation, coarser than any known genus excepting only Recticulariina Fredericks. It differs from Reticulariina in its norm¬ ally smaller size and more conical shape, lack of exospines, and in its reduced dental plates. Punctae of Recticulariina may be as large as those of Sargan¬ ostega, but as the shell normally is larger, the pro¬ portional size of punctae is less in Recticulariina. Locality.-USNM 725n, Guadalupe Mountains.
Remarks.-The only other published species that belongs to Sargonostega is Spiriferina pyramidalis Girty (1909, p. 378, pi. 14: figs. 20, 21) Diagnosis.-Wide-hinged to mucronate spiriferinids with finely pitted exterior but no spines or other ornament than growth lines and ridges. Sug¬ gests Recticulariina or Sarganostega externally but differs from the first in lacking spines and from the second in having fine rather than coarse pits on the exterior.
Type-species.-Spirifera pulchra Meek (1860, p. 310) ; Meek (1877, p. 85, pi. 8: figs, la-c.) .
Types.-Holotype USNM 649a (Meek, 1877, pi. 8: figs, la, b) Girty (1909, p. 369, pi. 14: fig. 2, 3 ).
Types.-Holotype USNM 118596a (Girty, 1909, pi. 14: fig. 3) Remarks.-The genus is characterized by a com¬ bination of Dielasma-like interior, and Dielasminalike folding. As the folding begins only in the anterior one-third of the adult shell, juveniles are difficult to distinguish from specimens of Dielasma of similar size. They differ primarily in large pedi¬ cle collar, short dental plates, and long, slender hinge teeth. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] This genus is based on specimens derived from a block of limestone from the Word Formation sent to G. Termier in exchange for other fossils. The ge¬ nus was considered by its authors to be the earliest representative of the Thecideidina, a link that has long been sought by students of brachiopods. Natu¬ rally, we have many specimens of this genus and its several species in our collections, not only from the Word Formation but also from most of the other Permian formations as well. At first we too thought that the genus might be related to the Thecideidina since, at first glance, the brachial valve with its broad cardinal process and strong an¬ teromedian partition suggests such a relationship. Spines on both valves, however, indicate that this interesting little genus belongs in the Productidina (Strophalosiacea) and is not a forerunner of the Thecideidina.
Strophalosiacean characters appear in both valves: (1) presence of spines on both valves, (2) straight hinge without teeth, (3) probable pseudopunctate shell structure, (4) lobate cardinal proc¬ ess, (5) brachial ridges in the brachial valve, (6) flabellate musculature, (7) manner of attachment to the substrate.
1. Cooperina has spines on both valves, two sets on the pedicle valve but only one type on the brachial valve. Rhizoid or attachment spines ap¬ pear at the posterior, often forming a ring of radii around the posterior and all cemented to the sub¬ strate (Plate 3: figure 18 ). The second set is of or¬ namental or protective spines that extend at a low angle from the shell in an anterior direction. In well-preserved specimens these curve over the ante¬ rior margin and may have served a protective function guarding the anterior gape of the shells.
2. The hinge region is most like that of the Aulostegidae of the Strophalosiacea in consisting of a thin plate or palintrope covering the posterior re¬ gion corresponding to the delthyrial cavity of other brachiopods. As no teeth are present, it is impossi¬ ble to homologize this flat palintrope with a pseudodeltidium. Furthermore, it is not notched and has no elytridium. The cardinal process is inserted under the palintrope and occupies most of the apex. This is the only articulation and, in opening, the posterior margin of the brachial valve moved against the edge of the palintrope.
In some specimens the palintrope is broken along almost the exact outline of the cardinal process. If one has only such damaged specimens, he might conclude that the cardinal process plugged a some¬ what rectangular "delthyrium." Such damage is a good indication that the specimens underwent con¬ siderable mechanical agitation after death.
3. In silicified specimens it is usually difficult to determine shell structure; however, many silicified terebratuloids show punctae quite clearly. Taleolae are often clearly visible, as one may see in silicified chonetids. Our specimens of Cooperina show no trace of punctae, which, if present, might be a suggestive but not conclusive link to the Thecidei¬ dina. A suggestion of taleolae in the form of small nodes may be seen on the anterior slopes of the brachial valve (Plate 3: figures 23, 26). Similar nodes such as these are usual in some Thecideidina and often are'present in punctate Thecideidae. The shell structure of Cooperina is inconclusive, but, if pseudopunctate, is in accordance with that of the Aulostegidae; it clearly is not punctate, pre¬ cluding relationship to many of the Thecideidina.
4. The cardinal process of Cooperina is variable although consistently lobate; none of its variations suggest relationship to the Thecideidina. Variabil¬ ity is in the degree of lobation, usually trilobed, but also externally quadrilobed while internally bilobed. This variation is in complete accordance with the Aulostegidae.
5. Well-preserved or old specimens of the brach¬ ial valve of Cooperina show elongated, somewhat reniform, markings between the median and lateral ridges. These have exactly the same form and are in the same position as the brachial ridges of the Productidina.
6. The musculature of Cooperina is not easy to distinguish, but examination of several hundred pedicle valves makes it clear that the musculature is that of the Productidina. The apical part of the ped¬ icle valve has a low myophragm on which (or on the sides of which) the adductors were usually at¬ tached. Outside of the myophragm and extending partly into the main cavity of the valve, longitudi¬ nal and radial marks indicate broadly flabellate diductor scars. This is quite unlike the musculature of the pedicle valve of the Thecideidina. In the brachial valve of Cooperina the adductor muscles appear to have been confined to the two small transverse platforms at the rear of the shell. We were unable to find any lateral scars near the ears, like those of the Thecideidina.
7. Attachment of Cooperina to the substrate was initially by cementation, but the shell came to be supported further by an aureole of rhizoid spines around the beak region. The presence of these spines and the protective spines on both valves are typically productoid characters. R. E. King localities (with supplemental map measure¬ ments) . Stratigraphic terminology of R. E. with modern equivalents in Glass Mountains by Ross (1959) and by Grant (1694, 1966) . 
